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of a water-heating system (at the boiling-point temperature)
radiates about one million ergs per second per square centi-
metre of surface. The corresponding radiation of a red-hot
stove (at about 500° C.) amounts to 20 million ergs, and
that of a white-hot filament of an ordinary electric bulb (at
about 2000° C.) to 2 billion ergs. The radiation of hot
bodies regularly increases with their temperature, being
proportional to the fourth power of the temperature as
counted from absolute zero.*
If we compare the surface radiation of the Sun with the
examples given above, it is easy to calculate that the tem-
perature of the solar surface must be very dose to 6000
degrees. This temperature is considerably higher than those
obtainable under laboratory conditions by the use of spe-
cially constructed electric furnaces; indeed, there is a very *
simple reason why no furnace could stand so high a tem-
perature: at 6000 degrees all the materials from which a
furnace might be constructed, including even such refrac-
tory substances as platinum or carbon, will be not only
melted but completely evaporated.f No material can exist
at these high temperatures in a state other than gaseous,
and this is exactly what we find on the surface of die Sun,
where all elements are present in vapour form.
But if this is true for the surface of the Sun, it must be
also a fortiori true for its interior, where the temperatures
must be still higher in order that there be the temperature
* Absolute zero on the Centigrade scale is 273 degrees below the freezing-
point (see below, p. 27). Hereafter all temperatures given will be assumed
to be in the Centigrade scale.
f By the utilization of this very principle, temperatures higher than that
of the Sun's surface have actually been attained. Very strong electric cur-
rents are sent through thin metallic filaments, which at the moment of
discharge are instantaneously evaporated, and, for a very short interval o£
time, temperatures as high as 20,000 degrees have been registered.

